ABSTRACT
Fibromyalgia (FM) is a non-inflammatory rheumatic syndrome characterized with chronic widespread pain as well as joint stiffness and systemic symptoms such as fatigue, depression, cognitive dysfunctions, and sleep disturbances. 1, 2 Previous studies have established that FM is associated with cardiovascular diseases such as nondipper circadian blood pressure variability, increased carotid intima media thickness, and coronary heart disease. [3] [4] [5] Although the exact physiopathology is not known, the aforementioned studies mainly focused on inappropriate sympathetic discharges due to the autonomic nervous system changes and their impacts on blood pressure and cardiac functions. On the other hand, diastolic dysfunction (DD) refers to a collection of mechanical problems in the contraction and relaxation of the heart. DD is an echocardiographic diagnosis and not a clinical one. 6 However, to the best of our knowledge, DD has not been studied in FM patients yet. Therefore, in this study, we aimed to compare the diastolic functions between FM patients and control subjects by using transthoracic echocardiography. Exclusion criteria were any previous cardiac pathologies, diabetes mellitus, malignancies, renal disorders, electrolyte imbalances, any other rheumatic or endocrine diseases, chronic drug/ alcohol/smoke utilization, obesity, and pregnancy. Individuals who had a history of drug utilization for any reason in the past two weeks were excluded as well.
PATIENTS AND METHODS
All examinations were performed with the same echocardiographic recorder (Philips EPIQ 7 ultrasonography system, Koninklijke Philips N.V.; Best, The Netherlands) by the same examiner who was blinded. The Simpson's method was used for left ventricular (LV) ejection fraction. Mitral inflow Doppler and tissue Doppler examinations were measured to show the left ventricle. Mitral flow E and A peak velocities, mitral E-wave deceleration time (DT), and E/A ratio (ratio of early to atrial mitral inflow peak velocity) values were measured from the apical four chamber view. Isovolumetric relaxation time (IVRT) was measured during Doppler imaging of the LV outflow. Early diastolic velocity (E´) was measured at basal septal/lateral (E´ septal/E´ lateral) aspects of mitral annulus by pulsed-wave tissue Doppler imaging. DD was defined according to recommendations for the evaluation of LV Diastolic Function by echocardiography from the American Society of Echocardiography and the European Association of Cardiovascular Imaging. 8 Patients with normal LV systolic functions were included to the examinations. E/Em (Em= E' lateral and E' septal mean) ratio was calculated to estimate LV filling pressure, and participants with an average ≤8 ratio were considered with normal LV filling pressure. 9 Statistical analysis SPSS 20.0 (SPSS Inc., Chicago, IL, USA) statistical package was used for the statistical assessments. Normality of the variables was evaluated with the Shapiro-Wilk test. Statistical differences between the groups were performed with the independent samples t-test. Relationship between the variables was detected by Pearson's correlation. A p value of 0.05 was set as the significance level.
RESULTS
The body mass index and mean disease duration of the FM group were 25.4±2.7 kg/m 2 and 12.24 months, respectively. The body mass index of the control group was 25.6±1.5 kg/m 2 . There was no significant difference between the groups in terms of age and body mass index.
Echocardiography findings of the groups were compared in Table 1 . IVRT and mitral E-wave DT values were significantly higher in the FM group than in the control group (p=0.047, p=0.003, respectively). There was no statistically significant difference between the groups according to E, A, E/A, E/E´ septal, E/E´ lateral and E/E mean values (all p>0.05).
DISCUSSION
In this study, we aimed to explore whether LV diastolic functions change in FM patients compared to control subjects by using transthoracic echocardiography. The most significant result of this study was that IVRT and mitral E-wave DT was significantly prolonged in FM patients.
Autonomic dysfunction is taken into account as a major feature of FM. Aberrant autonomic nervous system responses cause sympathetic hyperactivity and reduced parasympathetic activity. 10, 11 Besides, impaired cardiac innervation is related to ventricular dysfunction. 12 It has been shown that hyperactivation of the sympathetic fibers provide inotropic support to the failing heart and peripheral vasoconstriction to maintain arterial pressure. 12 This neurohormonal exacerbation can have deleterious responses on myocytes. They can lead to decreased neuronal density and cell apoptosis, a strong indicator of adverse prognosis. 13 Rapid filling during early diastole and active filling by atrial contraction during late diastole are the main components of diastolic physiology. 12 It has been accepted DD when the IVRT is higher than 110 ms and DT is higher than 240 ms. 14 In our study, we found that IVRT (98.6±24.2 ms) and mitral E-wave DT (245.0±38.0 ms) were prolonged in FM patients compared to healthy subjects. These significant prolongations are the indicators of impaired relaxation of the left ventricle of the heart. In the literature, diastolic dysfunction has been studied in some other rheumatic diseases such as rheumatoid arthritis, scleroderma, ankylosing spondylitis, and Behçet's disease. [14] [15] [16] [17] [18] These studies focused on inflammatory mechanisms, vasculitic and fibrotic changes of the heart which are the causes of distensibility, abnormal diastolic filling, impaired relaxation, and diastolic stiffness of the left ventricle. However, FM is a non-inflammatory disorder different from the aforementioned rheumatic diseases. The mechanism of the prolonged IVRT and DT in our study could be attributed to the inappropriate sympathetic discharges of the autonomic nervous system. Cardiac afterload, particularly related to arterial stiffness, affects ventricular relaxation adversely and it was previously reported that FM patients had significantly increased arterial stiffness compared with the healthy controls. In addition, conflicting findings as regards catecholamine and adrenergic dysregulation in FM have been previously reported. Catecholamine induced persistent activation of calcium channels may play a role in the mechanism of the impaired relaxation of myocardial/endothelial cells which can lead to arterial stiffness related distensibility of the left ventricle. 19, 20 Therefore, it can be asserted that arterial stiffness may be another possible mechanism of the impaired LV relaxation findings of the FM subjects.
Our study has some significant limitations. First, the study was conducted in a single tertiary center and the sample size was small. Second, the sample comprised only female subjects. Third, the study lacks intra-and inter-rater reliability of the echocardiographic evaluation. Last, we did not evaluate the patients according to the new classification criteria for FM patients and any test/ scale for disease activity and their association with DD.
In conclusion, we may state that IVRT and mitral E-wave DT were significantly prolonged in our study population. Our results are noteworthy because female patients with FM seem to be under risk of impaired relaxation and diastolic function of the left ventricle. This condition should be kept in mind for proper and reasonable management 
